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esb 0cBOCHUSA IMCHUNIMHBI

[enp mpenopaBaHus JUCLMIUIMHBI SIBISIETCS MOJMYyYEHHE 3HAHUM, HEOOXOIUMBIX ISt
TUIOIOTBOPHOM TBOPUYECKOW JIEATENIbHOCTU OakaiaBpa. JIMCcUUIUIMHA « XUMUUECKUE PEaKTOPhD»
(OpPMUPYIOT TEXHOJOTHYECKOE MHPOBO33pEHUE OaKalaBpoB Ui HX MPOU3BOJICTBEHHO-
TEXHOJIOTUIECKON M TTPOEKTHO-KOHCTPYKTOPCKOM MPOPECCHOHATHFHON IeATEIbHOCTH.

3agaun W3y4eHUs JUCUUIUIMHBL H3ydyeHWe OCHOBHBIX MPUHILMUIIOB OpraHu3aluu
XUMHUYECKOTO TPOU3BOJICTBA, €r0 HEPAPXUYECKOM CTPYKTYphl, METOJbl  OLIEHKHU
3¢ (PEeKTUBHOCTH TPOU3BOJACTBA; OOIIKME 3aKOHOMEPHOCTH XUMHUYECKUX IPOIIECCOB;
OCHOBHBIE PEAKIMOHHBIE MPOLECCHl U PEAKTOPbl XMMHUYECKOW TEXHOJIOTMHU. bakanaBp mo
TUCIUIUINHE «XUMHYECKUE DPEaKTOpPb» JIOJDKEH pemarh NpodeccuoHaIbHbIE 3a7adyd B
COOTBETCTBUM C  MPOU3BOACTBEHHO-TEXHOJOTHYECKON,  HAYYHO-MCCIIEI0BATEIbCKOM,
OpraHU3alMOHHO-YIPABICHYECKONU U MPOEKTHOU JIESITEIHHOCTBIO.

N3yueHne MUCHUILUIMHBI JOJKHO OCHOBBIBATHCA Ha CJIECIYIOMIMX MPOQPECCHOHATBHBIX
CTaHAapTax:

- 26.001. Cneumpaiuct mo 0OOECHEYEHHIO KOMIUIEKCHOTO KOHTPOJS IPOU3BOJCTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

- 26.004. Coenuanuct mo MNPOU3BOACTBY BOJOKHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UILIMOHHBIX MaTE€pUAJIOB.

Mecrto aucuuninnabl B ctpykrype OOII BO

Kypc «Xumuueckue peakTopbl» CBS3aH ¢ HEOOXOAMMOCTBIO 3HAHUI OCHOB OOIIEH U
HEOPraHMYECKOW XUMUM, aHATUTUYECKON XUMUU U (PU3UKO-XUMHUYECKUX METOJI0OB aHAJIN3a,
OpraHUYeCKON XMMUH, IMIUPOKOE HCIOJIb30BAHUE, KOTOPHIX HE TOJIBKO JAET BO3MOXKHOCTH
HanboJiee TOYHO BBIPA3UTh TEOPETUUYECKHE 3aKOHOMEPHOCTH, HO U SBJISIETCSI HEOOXOIUMBIM
MHCTPYMEHTOM UX YCTaHOBJICHHs. TeopeThyeckue 3HaHUS W NPAKTHUYECKUE HaBBIKH,
MOJYYEHHBIE CTYJIEHTAMHU NIPU U3YUYEHUH NHUCIUIUIMHBI « XUMHUYECKUE PEAKTOPHDY, JOJIKHBI
OBITh MCIOJIB30BaHbl B MPOLIECCE M3YYEHUS MOCIHEAYIOIMX AUCHMIUIMH: «O0opyaoBaHUe
MIPOU3BOJICTB HEOPTAHUYECKUX BEIIECTBY, « T€XHOIOTHS MUHEPATIbHBIX yI0OpeHuH, coel u
mesoueiy, «XuMuueckas TEXHOJOTUSI HEOPTraHUYECKUX BelIeCTB. TEXHOJOTHUSl CEphl U
CEPHOM KUCIIOTBI», « TEXHOJIOTUS CBSI3aHHOTO a30Tay.

[Tocne m3y4yeHus: AUCIUIUIMHBI BBIMTYCKHUKHU JOJKHBI OBITh TOTOBBI K BBITIOJIHEHUIO
CJIEIYIOLTUX TPYAOBBIX (PYHKITUH:

- A/06.6. Pa3zpaboTka TpemIOKEHH TO0 KOMIUIEKCHOMY HCIOJIb30BAHUIO CBHIPhS H
YTUJIN3AIUU OTXOJ0B TPOU3BO/ICTBA;

- D/01.6. CoBepilleHCTBOBaHKME TEXHOJIOTMH, MeEXaHu3alus U aBTOMaTH3aIus
MIPOU3BOJICTBEHHBIX MPOIIECCOB;

- A/01.6. TlpoBenenue aHanm3a ChIpbs, MOAyPaOpUKATOB W TOTOBOM MPOAYKIIHMH
MIPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEpPUAJIOB.

- B/02.6. IlpoBeneHue dSKCOEpPTH3bl TEXHUYECKUX JIOKYMEHTOB IPOMU3BOICTBA
HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UITMOHHBIX MaTepUaJiOB Ha COOTBETCTBHE TPeOOBaHUIM
BHYTPEHHETO PBIHKA U SKCTIOPTHBIM TPEOOBAHUSIM.



Komnerenuuu odyyaromerocsi, popmupyemblie B pe3y/ibTaTe 0CBOCHUS M CHUILIHHBI
B nporuecce ocBoeHuUs1 TaHHOW TUCHUIUIMHBI Y CTyJE€HTa (DOPMUPYIOTCS CIEAyIOIIne

KOMIICTCHII NN
— HpO(I)GCCI/IOHaJILHI)Ie
Kon Haunmenopanwue
Nuaukatopsl JOCTHXKEHUS KOMITETCHITUN

KOMIIETCHIIUH KOMIIETCHITUH
[1K-2 Cnoco6eHn ucnonns3oBath | 3-I1IK-2 3HaTh cBOiCcTBa XUMHUYECKUX 3JIEMEHTOB, COSAMHEHUH
3HaHUE CBOMCTB W MaTepuaJloB Ha HMX OCHOBE s  COOJIOJICHUS

XUMHUYECKUX AJIEMEHTOB, | TEXHOJIOTHYECKOTO perjaMeHTa
COETUHEHUN U V-IIK-2 VYMeTsr ucmoip30BaTh 3HAHUS CBOMCTB XUMHYECKHUX
MaTepHualioB Ha UX AJIEMEHTOB, COCIMHEHMM M MaTepuajioB Ha WX OCHOBE JJIs
OCHOBE JIJIs1 pEUICHUS peuieHuss 3aJad IO BBIIYCKY MPOAYKUMM B CTPOTOM
3a7a4 COOTBETCTBUU C TEXHUUECKUMU TPEOOBAHUSIMU
npodeCcCuOHATbHON B-IIK-2 Bmamere HaBblKaMH pa3paOOTKH MPEIIOKCHHUS TI0
JIeITESIbHOCTHU KOMIUIEKCHOMY  HMCIOJIb30BAHUIO  CHIPbSl M YTHJIM3ALUU
OTXOJIOB MPOU3BOJICTBA

[K-7 Crnoco6en npuanmare | 3-IIK-7 3HaTh TEXHOJOTMM M CHCTEMBI HKOJIOTHYECKOTO
KOHKPETHBIC MEHE>KMEHTA npu MPOBEJICHUH HUCIIBITAaHHUI c

TEXHUYECKHUE PEIICHUS
pu pa3paboTke
TEXHOJIOTHYECKUX
MPOIIECCOB, BHIOUPATh
TEXHUYECKUE CPE/ICTBA U
TEXHOJIOTHH C YYETOM
SKOJIOTHYECKHUX
MIOCJIEICTBUH UX
MIPUMEHEHUS

KCIIOJIb30BAHUEM TEXHUYECKUX CPEACTB

V-IIK-7 YMeTh BBINONHITH paObOTHI 10 COOPY U HAKOIUICHUIO
JIAHHBIX MPU pa3zpabOTKe TEXHOJIOTHYECKUX MPOIECCOB
B-I1K-7 Bnanets HaBbIKaMH BBIOOpA TEXHUYECKHX yCTPOUCTB
M TEXHOJOTMH C Y4YE€TOM 3KOJOTMYECKUX IMOCIEACTBUM HX
MPUMEHEHHUs JJI1 NOATOTOBKM MPOEKTA IJIaHAa MEpPONPUITHI
o KCII0JIb30BaHHIO CBhIPbS B JIOTIOJTHUTEIIbHBIX
MIPOU3BOJCTBEHHBIX LIETISAX

331{3‘[“ BOCIIUTAHHUS, p€AJIN3yEMbBIC B paMKaXx 0CBOCHUA TUCHHUIIIHH

Bosiieuenue B

Hanpasne | Co3nanue ycnoBui, Hcnonp30BaHnEe BOCIIUTATENBHOIO Pa3HOILJIAHOBYIO
HUe/1enu o0ecrneunBaromux MOTEeHIIMajIa y4eOHOM TUCIUIUINHBI BHEYUYEOHYIO
JESITEIIBHOCTD
B-14 ¢dbopmupoBanue Hcnons3oBaHne BOCIIATATEIBHOTO 1.Opranuzanus
rITyOOKOro MOTEHIMAIa JUCIUTUTNH HAYYHO-TTPAKTHYECKUX
NOHUMAaHUS €CTeCTBEHHOHAYYHOT'O KOH(EepeHLINH 1 BCTped
ColMaJIbHON po | oOmenpodeccuoHaTEHOTO MOYIIS JIS: c BEIyITUMHU
npodeccun, - (hopMHPOBAHUS TO3UTUBHOTO OTHOIICHHUS K | CIICHATIHCTaMHU

TMO3UTUBHOU U
AKTUBHOM YCTaHOBKH
Ha [[EHHOCTH
n30paHHOI
CIIELUATIbHOCTH,
OTBETCTBEHHOI'O
OTHOLUEHUS K
npodeccCuoHATbHON
NESATEILHOCTH, TPYILY

npodeccun HHKeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMaHWUsI €€ COIUaTbHON
3HAYUMOCTH ¥ POJI B OOIIECTBE,

CTpeMJICHHS CJIe10BaTh HOPMaM
po(hecCHOHATBLHON ATUKH IMOCPEICTBOM
KOHTEKCTHOTO 00yU€HUsl, pelIeHHs TPaKTHUKO-
OPHEHTUPOBAHHBIX CUTYalIMOHHBIX 33/1a4.

- (popmHpoBaHUs YCTOWYMBOTO HHTEPECA K
npodeccHoHambHON ACSITETFHOCTH,
CIIOCOOHOCTH KPUTHUIECKH, CAMOCTOSTEITHHO
MBICITUTh, IOHUMATh 3HAYUMOCTB TTPOhecCum
MOCPEICTBOM OCO3HAHHOTO BEIOOPA TEMATHKHU
MPOEKTOB, BHITTOJIHEHUS TIPOSKTOB C
nocyeayonel myOoTunIHON Mpe3eHTaIneH

NPEIIPUATHI TOpoJa U
BETEPAaHAMHU ATOMHOM
OTpAacCIIH.

2. Opranmzamuss u
IpOBE/ICHUE
NPEeIMETHBIX
OJIMMITUA/] U y4acTHE B
KOHKypcax
po¢heCCUOHATHLHOTO
MacTepcTBa.

3.Yyactue B
€KETOTHBIX AKINAX
CTYI€HYECKHX
CTPOUTENIBHBIX




pe3yJbTaTOB, B TOM YHCJIe 0OOCHOBAaHUEM UX | OTPSJIOB
COLIMAJIbHON U MPAKTUYECKON 3HAYMMOCTH;

- (popmHpoOBaHMsI HABBIKOB KOMAH]THOM
paboThl, B TOM YHCIIE peali3aliy Pa3InIHbIX
MIPOEKTHBIX poJiel (JIuIep, UCTIOTHHUTENb,
AQHAJIUTHUK U TIP.) IOCPEICTBOM BBIIIOTHEHHS
COBMECTHBIX ITPOEKTOB.

CTpykTypa u coaep:kaHue y4eOHOU TUCHMILTHHBI
JucuMmiiHa MpenojaeTcs CTyJAeHTaM B /-oM ceMmectpe. OOmiasi TpyJ0eMKOCTb
JTUCIATIIMHEL COCTaBIsAeT 4 3adeTHBIC equHMIEI, 144 ak. yaca.

Kanenaapubiid miiaH

No Buabi yueonoii
P N AeSiITeJIbHOCTH (B yacax) Makcn
a T- % 2 ArtTecra- MaJIb-
3 e HanmenoBanue pa3zjiena = = > nus HBIH
hi M (TemMbl) TUCHUIIIIHHBI g § = E 8 pasaeia 0aJ11
e | 2 E § E| O (bopma) 3a
Ja S s pazaen
a = =
1 1 | OG1iue noaoKeHHs 10 2 - 8 YO, 25
2 | PeakTopsl ¢ pa3nuuHbIMU 46 2 - 8 36 3,
peKUMaMU IBUKECHUS CPENIbI 31, KP
2 3 | Peaktopsl ¢ pa3inu4HbIM 44 2 - - 42 T 25
TEIUIOBBIM PEKHMOM
4 | IlpoMbluieHHbIe XUMUYeckue| 44 2 - - 42
pPEaKTOPHI
Bua npoMexyTo4HOM aTTecTalluU 144 8 ) 8 128 3ader cu 50
OlIEHKO¥

Coaep:xaHue JIEKIIMOHHOTO Kypca

YyeoHo-
TeMmbl JIeKIIHUH. Bcero
MeToaH4YecKoe
Bonpocskl, orpadaTsiBaemMble HA JIEKIMH 4acoB
ob0ecreueHune
1 2 3
OO01IHe MOJI0KEHUSI 2 [1-3]

Kiraccudukaruss XuMHUECKIX PEaKTOpOB

OcHOBHBIE TPEOOBaHHS K TPOMBITIIICHHBIM PEaKTOpaM
PeakTophl ¢ pa3IMnYHBIMH PeKUMAMM ABUKEHHS CPeIbl 2 [1-3]
PUC nepuonnueckuii

PUC nenpepbIBHOTO IEUCTBUS
PIB HenpepbIBHOTO 1EHCTBUS
PeakTophl ¢ pa3;IMYHBIM TEIVIOBbIM PE:KMMOM 2 [1-3]
[TonuTponuyecknii pexum
W3oTepmMuueckuii pexxum
AnnabaTuyecKuil pexum
[IpoMbILLIeHHbIE XUMHUYECKHE PEaKTOPbI 2 [1-3]
PeakTopsl 151 TOMOTE€HHBIX TIPOIIECCOB
PeakTopbl AJ1s1 TeTepOreHHBIX MPOLIECCOB




IlepeyeHb NpaKTHYECKUX 3aHATHH

Yu4eOHo-
Tema npakTuyeckoro 3anatTus. Bornpocsl, Bcero
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB MeToamreckoe
olecneyenune
1 2 3
PacueT MaTepuanbHOro Oananca 4 [4]
Pac4eT KOHCTaHTBI CKOPOCTH XMMHYECKON pEeaKIIuU 4 [4]
3aganus I CAMOCTOSATEJILHOM PAa00ThI CTY/1€HTOB
Beero Y4ebdHo-
Bonipocs! 1151 caMOCTOATEIbHOT0 H3YYeHUs (3aJaHus) 4ACOB MeToAnYecKoe
olecreyeHue
1 2 3
O0uMe MOJI0KeHUA 8 [1-3, 5]
AHAJIN3 MTPOIIECCOB B XUMHUYECKOM PEaKTOpe
PeakTopbl ¢ pa3IHYHBIMHU PEKMMAMH JABHIKEHHUS CPe/IbI 36 [1-3, 5]
Kackan PUC

PeakTophl NOIYHENPEPHIBHOIO AEUCTBUS

CpaBHEHUE peaKTOPOB Pa3INYHBIX TUIIOB

MaremaTHuecKoe MOJIeIMPOBAaHIE POLIECCOB B XUMUYECKUX PEAKTOPAX
Krnaccudukanus MareMaTH4ecKux MOZENEH MPOIEecCOB B XMMHYECKIX
peakTopax

HewnneanpHblie pexxuMel

OnTuMu3zaIus XMMHUYECKOT0 IIpoliecca B peakTopax

PeakTops! ¢ pa3IM4YHBIM TEIJIOBBIM PEKUMOM 42 [1-3, 5]
Knaccugukaius peakTopoB € pa3InYHbIM TEIIOBBIM PEKUMOM.
YpaBHEHHE TEIJIOBOTO OaaHca.

YcioBus nmoaiepKaHus yCTOHUMBOTO peskuma paboThl peakTOpoOB.
Br160p THna peakTopa ¢ yueToM TEIJI0BOI0 peKuMa.

Cozanne oNTUMAIBHOTO TEIJIOBOTO PEXUMA B PEAKTOPE
IIpoMbIlJIEHHBIE XUMHYECKHE PEAKTOPHI 42 [1-3, 5]
PeakTops! 17151 TeTepOreHHbIX MPOLIECCOB C TBEPOH (hazoil.
PeakTopsl 17151 Ta305KUIKOCTHBIX F€TEPOTr€HHBIX MPOIIECCOB.
PeakTops! 17151 TeTepOoreHHO-KaTaTUTHYECKUX IPOLIECCOB.
biio4HbBIE KaTAIN3aTOPBI

OoOpa3oBaTe/ibHbIC TEXHOJIOTHH

Peanuzauust ocBOEHUs JaHHOW JUCUMIUIMHBI OOECHEeYMBAETCS JOCTYNOM KaxKJIOTO
oOyuaronierocsi k 0azaMm JaHHbIX U OMOIMOTEUYHBIM (hoHAAM, POPMUPYEMBIM IO MOJIHOMY
MEePEYHIO TUCIUILIINH (MOIYJei) OCHOBHOM oOpa3oBarensHOi mporpammel. B BUTU HUAY
MUOU neinctByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MPOBOASATCA 3aHATHUS IO PA3JINYHBIM
OUCLMIUIMHAM, B TOM YHCJE€ M KJIAcChl OOECHeYeHbl OCTYNnoM K ceTu MHTepHeT s
CaMOCTOSITENIbHOM MOATOTOBKM CTyldeHToB. Ha kadeape  uMeeTcss KOMIIBIOTEPHI C
BO3MOKHOCTBIO palOOThl B CHEIHUAIbHBIX MpOrpaMMax M JOCTyHa K COBPEMEHHBIM
npodecCHOHANIbHBIM  0a3aM JaHHBIX, HWH()OPMAIMOHHBIM CIPABOYHBIM M TMOUCKOBBIM
CUCTEMaM, K TaKUM Kak 0a3za JaHHBIX MEPUOAMYECKUX M3AaHul. Llenpio mpu 3ToM sBisieTcs
BbIpa0OTKa y CTYJEHTOB HAaBBIKOB M KOMIETEHIIM, MO3BOJSIOUIMX CAMOCTOSITEIbHO BECTU
HCCJIEIOBATENbCKYIO U HAYYHO-TIEAarorn4eckyro padoTy.



[IpakTryeckass MOATOTOBKA MPHU peanu3aluu y4eOHOM IUCUUIUIMHBI OpPraHU3yeTcCs
NyTeM MPOBEJCHUS MPAKTUUYECKUX 3aHATUHN, IPEAYCMAaTPUBAIOIINX Y4acTHE 00ydaronInuxcs B
BBITIOJIHEHUU OTJEJBbHBIX 3JEMEHTOB PAa0OT, CBS3aHHBIX C Oyayiied mnpodeccrnoHanbHON
JEeSTEIBHOCTBIO.

[IpakTyeckas MOATOTOBKA TaKXE€ BKIIOYACT B CEOSl 3aHATHS JIEKIIMOHHOTO THIIA,
KOTOPBIE TIPEIyCMaTPUBAIOT Iepeaady yueOHoi nHbopMauy 00yJaromuMcsi, HE00X0 MO
JUIA TIOCJEIYIOIIETO BBIMOJHEHUs paboT, CBS3aHHBIX ¢ Oynaymed mnpodeccuoHanbHON
JEeSTEIBbHOCTBIO.

AyAUTOpHBIE 3aHATHS TPOBOASTCS B BUIE JieKHMil ¢ wucnois3oBanuem [IK u
KOMITBIOTEPHOTO MPOEKTOPa, NPAKTUYECKUX 3aHATHH, C wucnonb3zoBanueM [IK mnpu
npoBeneHun  pacuetoB. CamocrosiTesbHass —paboTa  CTYACHTOB  IPOBOJUTCS MO
PYKOBOJICTBOM MpPEIOJaBaTeNIei, ¢ OKa3aHUEM KOHCYJbTAIMI U MOMOIIY MPU MOJTOTOBKE K
KOHTPOJBHBIM pab0oTaM, BHITIOJHEHUH JOMAIITHUX 3aJaHUH.

DoH/ OLICHOYHBIX CPEICTB
@®OHJ OLEHOYHBIX CPEACTB MO AUCHMUILIMHE OOECIEeUMBAaET IPOBEPKY OCBOEHUS
IUIAHUPYEMBIX PEe3yJbTaTOB OOy4eHHs (KOMIIETEHIMH M UX HMHIUKATOPOB) IOCPEICTBOM
MEpPOIPUATHIA TEKYIIETO, PyOSKHOTO M MPOMEKYTOYHOTO KOHTPOJIS 110 IUCHUIUIMHE.
CBs3bp Mexny (popMUPYEMBIMU KOMIETEHIUSAMU U (POpPMaMHU KOHTPOJIS UX OCBOCHUS
MPE/ICTABIICHA B CIEAYIONIECH Tadauue:

HanmenoBanue
Ne Kon n HauMeHoBaHME MHAUKATOpa HanmenoBanue

KOHTPOJIUPYEMBIX .
n/m JOCTH>KEHHS] KOMIETEHIUI OLIEHOYHOT'O CPEe/ICTBa
pasnenoB (TeMbl)

BxoaH0i KOHTPOJIb
3-I1K-2 3HaTh CBOMCTBA XMMHYECKHUX
AJIEMEHTOB, COCIMHEHU U MaTEPHAJIOB Ha
HX OCHOBE JIJIsl COOJIFOICHHS
TEXHOJOTMYECKOTO perjaMeHTa
V-IIK-2 YMeTh HCIIONB30BaTh 3HAHUS Bomnpocs! BXogHOTO
CBOMCTB XMMHUUYECKHX DJICMCHTOB, KOHTpOJIs (YCTHO)
COEIMHEHU U MaTepUAJIOB HA UX OCHOBE
JUISL pEIEHUs 3a]1a4 110 BBITYCKY MPOAYKIIHHU
B CTPOI'OM COOTBETCTBUM C TEXHUYECKUMHU
TpeOOBaHUSIMU

1 | BxoaHoif KOHTPOJIb

ATTGCTaI_II/ISI pa3aciion, TCKYH_II/Iﬁ KOHTPOJIb YCIICBAECMOCTU

1 OO111e MoI0XKEeHUS B-T1K-2 Brnagets HaBbIKaMu pa3paboTKu Pemenue 3anau
Peaxtops! o | TIPEIUTOKEHHS TI0 KOMITIEKCHOMY (MMCHMEHHO)
MCIIOJIb30BAaHUIO CHIPbS U YTUIN3ALUU
pa3IMYHBIMU
OTXOJI0B MPOU3BOJICTBA Tect (mucbMEHHO)
peKUMaMU  ABW)KEHUS
B-I1K-7 Brnagets HaBbIKamM# BBIOOpA YO
Cpensl

TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4E€TOM JKOJIOTHYECKHUX MOCIEACTBUMA UX
MPUMEHEHHUS IS MOATOTOBKH MPOEKTa
IJIaHA MEPOIPUATHH 110 MCTIONb30BAHHIO
CBIPBS B JOTMIOJIHUTEIbHBIX
IIPOU3BOJICTBEHHBIX LIETISAX

3-11K-7 3HaTh TEXHOJIIOTUU U CHCTEMBI




9KOJIOTMYECKOTO MEHEKMEHTA IIPH
IIPOBEJICHUH UCTIBITAHUM C UCIIOJIb30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTh BBIIOIHATH PaOOTHI IO
cOOpY U HAKOIUICHUIO JJAHHBIX MPH
pa3paboTKe TEXHOJIOTUYECKUX MPOIIECCOB
B-ITK-2 Brnaners HaBbIKaMu pa3paboOTKH
IIPEJJIOKEHUS 110 KOMIUIEKCHOMY
HCIIOJIb30BAHUIO ChIPbS U YTHIIM3aLUUU
OTX0J10B IIPOM3BOICTBA

B-ITIK-7 Brnanets HaBbIKaMu BBIOOpA
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4E€TOM 3KOJIOTMYECKUX MOCIEICTBUMA UX
IIPUMEHEHHUS [yl TIOATOTOBKH IIPOEKTa
IJ1aHa MEPOIPUATUI IO UCTIOJIB30BAHUIO
CBIPBS B JOIIOJIHUTENBHBIX
MIPOU3BOJCTBEHHBIX LIETISAX

3-11K-7 3HaTh TEXHOJIOTUU U CUCTEMBI
9KOJIOTUYECKOTO MEHEKMEHTA IIPU
IIPOBEJICHUH UCTIBITAHUM C UCII0JIb30BaHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTh BBIIOTHITH PaOOTHI IO
cOOpY U HAKOTIICHUIO JJAHHBIX MPH
pa3paboTKe TEXHOJIOTHUYECKUX MPOIIECCOB

Penrenue 3anau
(MMCHMEHHO)

2 PeakTopsl ¢ pa3au4HbIM
TEIJIOBBIM PEKUMOM
[IpombltieHHbBIE
XUMUYECKUE PEAKTOPBI

TecT (MUCHMEHHO)
YO

IIpomexyTouHas aTTecTalnus
IK-2, T1K-7

1 | 3a4er c onenkoii Tect (mucbMEHHO)

HepequL OCHOBHBIX IIOKa3aTejeu OLIOCHKH PC3YyJIbTATOB, 3JICMCHTOB IIPAKTHYCCKOI'O

ONbITa, 3HAHUW W YMEHUH, IMOJJIEKAIINX BXOJHOMY, TEKyLIEMY KOHTPOJIK U

MIPOMEKYTOUYHOU aTTECTAIUN

HaumenoBanue
KOHTPOJIUPYEMBIX
pa3nenoB (TeMbl)

No

/1

Pe3y.]'IBTaTBI O6y‘I€HHH Io
JUCHHUIIIINHE

KO,Z[ 1 HAUMCHOBAHUC NHAUKATOPA
JOCTHIKCHHA KOMIICTCHIIMHN

BXoaH0 KOHTPOJIb
3-I1K-2 3HaTh CBOMCTBA XUMHYECKHUX
AJIEMEHTOB, COCIMHEHUN U MaTEPUATIOB
Ha UX OCHOBE JJIS1 COOIIOACHHS
TEXHOJIOTMYECKOIO perjaMeHTa
V-IIK-2 YMeTh HCIIOIL30BaTh 3HAHMS
CBOMCTB XMMHUYECKHUX JJIEMEHTOB,
COEJIMHEHUI U MaTepUAJIOB HA UX
OCHOBE ISl pELIEHHUs 3a]1a4 110
BBIITYCKY MPOJIYKIIMU B CTPOIOM
COOTBETCTBUH C TEXHUYSCKUMHU
TpeOOBaHUSIMHU
ArtTtectanus pa3iesioB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHOl KOHTPOJIb

OO01He MON0XKEHUSA

Peakrtopsl ¢
pa3IMYHBIMHU
peXrUMaMu JBUKECHUS
cpenbl

B-I1K-2 Bnaners HaBbIKamMu pa3paboTKu
MPEUIOKEHUS 110 KOMIUIEKCHOMY
WCTIOJIB30BAHUIO CHIPhS U YTHIIN3AINT
OTXO0J10B IIPOM3BOICTBA

B-ITK-7 Bnanets HaBbIKaMu BBIOOpA
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHII ¢
Y4€TOM 3KOJOTHYECKUX MOCIEACTBUMA UX

3HaeT KJIaccUPpUKaIUIO
XUMHYECKHUX PEAKTOPOB U
OCHOBHbIE TpeOOBaHUS K
IIPOMBIIITIEHHBIM
peakropam, PUC
nepuoanueckuit, PUC
HENPEPBIBHOTO AEHCTBUS,




MPUMEHEHHUS IS MOATOTOBKH MPOEKTa
1JIaHa MEPOIPUSATUIN 1O UCTIOJIB30BAHUIO
CBIPBS B JOTMOJIHUTEIbHBIX
MIPOU3BOJICTBEHHBIX LIETISAX

3-11K-7 3HaTh TEXHOJOTUHU U CUCTEMBI
HKOJIOTUYECKOT'O0 MEHEKMEHTA TTPU
MIPOBEJICHUH UCIIBITAHUI C
HCIIO0JIb30BAHUEM TEXHUYECKUX CPEJICTB
VY-ITK-7 YMeTh BBIOJIHATH pabOTHI 11O
cOOpYy ¥ HAKOTUICHUIO JAHHBIX MIPHU
pa3paboTKe TEXHOJIOTUYECKUX MPOIIECCOB

PUB nenpepbIBHOTO
JENCTBHUS, pEAKTOPBI
MOJIYHETIPEPHIBHOTO
JIEUCTBUA.

YMeeT nonbp30BaThCs
CIIPaBOYHBIMU JAHHBIMHU
JUISL OTIPEIeIICHUS
W3MEHEHUS CTETICHU
IPEBpAIICHUs B pEaKTopax
UJICATLHOTO CMEIICHUS
(PUC) u peaktopax
WJICaTbHOTO BBITECHEHUS
(PUB), ckopocTu
XMMHYECKHUX PEAKIUH B
PUC u PUB

Bnaneer meronukoit
pacdera oObema
XUMUYECKHUX PEaKTOPOB,
OCHOBHBIX ITapaMeTPOB

PUB u PUIC
Peakrtopsl ¢ paznuunbiM | B-IIK-2 Braners HaBbikamMu pa3paboTku | 3HaeT KIacCH(PUKAIUIO
TEIJIOBBIM PEKUMOM MIPEIOKEHUS IO KOMIUIEKCHOMY MPOMBIITUICHHBIX
[TpoMbInieHHBIE UCIIOJIb30BAHUIO CHIPhS U YTUIIH3AIUN pPEaKToOpoB,
XUMHUYECKHE PEaKTOPBI | OTXOIO0B IIPOU3BOJCTBA KJIacCU(UKAITUIO

B-ITIK-7 Brnaners HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4ETOM 3KOJIOTUYECKUX MOCIEICTBUMA UX
MIPUMEHEHUS IJIS IOJITOTOBKH MIPOEKTa
MJIaHa MEPOIIPUSITUH 10 UCTIOIb30BaHUIO
CBIPBS B JIONTOJHUTEIbHBIX
IIPOU3BOACTBEHHBIX LEISAX

3-IT1K-7 3HaTh TEXHOJIOTUH U CUCTEMBEI
AKOJIOTMYECKOTO MEHEDKMEHTA IIPU
MPOBEJICHUH UCITBITAHUM C
HCIIOJIb30BAHUEM TEXHUUYECKUX CPEJICTB
V-IIK-7 YMeTh BBINOIHATH pabOTHI 110
cOOpY U HAKOTUICHUIO JJAHHBIX MPU
pa3paboTKe TEXHOJOTUYECKUX MPOIIECCOB

XUMHUYECKHX PEAKTOPOB U
OCHOBHbIE TpeOOBaHUS,
HpeabsABIsEeMbIE K HUM,
peaKTophl UJ1€aNbHOIO
BBITECHEHHUS U CMELICHUS,
CpaBHEHHUE UX

s dexTuBHOCTH, 0030p
MPOMBIIIIICHHBIX THITOB
PEAKTOPOB.

YMeer ucnonb3oBarb
CIPaBOYHBIE MAaTEPUAIIbI
JUISL OIIPEJICJIEHUS TUIIa
IIPOMBILLIIEHHOTO
peakrTopa K
TE€XHOJIOTHYECKOMY
poLeccy, napaMmeTpoB
XUMHUYECKHUX PEAKTOPOB
Bnageer nndopmanueii o
MPUHIUIAX IEHCTBHS
MIPOMBIIIICHHBIX
PEaKTOPOB, METOANKOM
COCTaBJICHUS

(b yHKIIMOHATTEHOM,
CTPYKTYPHOH,
ONEPATOPHON U
TEXHOJIOTMYECKON CXEMBbI

3a4eT ¢ OLEHKOM

[1K-2,7

JeMoHCcTpUpyeT
OCHOBHbBIE 3HAHUS U
YMEHHUSI B COOTBETCTBUU C
pazgenamu 1, 2.




OueHouyHble cpeacTBa

[IpencraBnenue
OLIEHOYHOTI'O CPE/ICTBA B
donme

1 | BxoaHOM KOHTPOJIb CpencTBo KOHTpPOJISl, OpraHM30BaHHOE Kak | YCTHBIN onpoc - YO
cnenuanbHas Oecea TpenojaBaTens ¢
oOydJalmuMcsT Ha TEMbl, CBS3aHHBIE C
U3y4aeMOM IHUCLMILUIMHOM, U PaCCYUTAHHOE
Ha BBISICHEHHE o0Bbema 3HaHUHI
oOyuaromerocs o OIpeICIEHHOMY
paszzeiny, Teme, npobiaeme U T.11.

2 | Ilpaktuueckoe 3ansatie | Permienue 3ajay peKOHCTPYKTUBHOTO Pewenne 3anau - 31
YPOBHS, IO3BOJISAIOLIME OLIEHUBATH U
JIMarHOCTHUPOBATh YMEHUSI CUHTE3UPOBATh,
aHaAJM3UPOBaTh, 0000IaTh (PaKTHUECKUH 1
TEOPETHYECKUI MaTepHal ¢
(GbopMyIMpPOBaHUEM KOHKPETHBIX BHIBOJIOB,
YCTaHOBJICHUEM IPUUYUHHO-CJIEICTBEHHBIX
CBSI3€H.

3 | Kontponbnas pabota CpencTBo NpOBEpKH YMEHHM IPUMEHSITh KounTponbnas pabora -
MOJIYYEHHBIE 3HAHUS JJI51 PELICHUA 3a/1a4 KP

ONPEJICTCHHOT 0 TUIA IO TEME WUJIU PA3IEILy
4 | Tect CucremMa cTaHIapTU3UPOBAHHBIX 33JaHUH, Tecter - T
MO3BOJISIONAs AaBTOMAaTU3UPOBATh
IIPOLEAYPY U3MEPEHNUS YPOBHS 3HAaHUH U
YMEHHI 00y4aronierocs.

Ne HaumenoBanue Kpatkas xapakTepucTHKa OLEHOYHOTO
/I | OLIEHOYHOI'O CPe/CTBA CpencTBa

Metonuueckue MaTepualibl, OMNPEACISAIONINE MPOLEAYPhl OIICHWBAHUS 3HAHUM,
YMEHHUM, BIaJeHUN U (UIIK) ONbITA ACSITEILHOCTH, XapaKTEPU3YIOIIUX dTanbl (POPMUPOBAHUS
KOMIIETCHIIUI.

Bonpocsi BxoaHoro kourpouis (YO):
. Kimaccuduxanusi XuMu4ecKux peakiui
. ['oMoreHHbI€ peakli U UX CKOPOCTh
. 'eTeporeHHbie peaku U UX CKOPOCTh

1

2

3

4. DK30TEPMUUYECKUE XUMUUYECKHUE PEAKIINHI

5. DHIOTEPMUYECKUE XUMUYECKUE PEAKIINN

5. 3akoH nerictBus Macc. KOHCTaHTa CKOPOCTH XMMHUYECKUX PEAKIINU

6. OOpaTumMbie U HEOOpaTUMbIE XUMUYECKUE PEAKIIUU

7. KoHcTanTa paBHOBECHUSI XUMUYECKUX PEaKIUN

8. Bimsinue temnepatypbl, TaBICHUS U KOHIEHTPAIMU HA CKOPOCTh XUMUYECKUX PEAKIIHI
9. IlonmuMepHble MaTepUAIIbL

10. Knaccuduxkarus MUHEpaIbHBIX y100peHU

3ajgaun 1/ BHINOJHEHUA MPAKTUYECKUX 3aAHATHI:

1. Onpenenuth 00beM peakTopa UACATLHOTO CMEIISHUS JJIs1 00paTUMON peakuuu 2A
—R+S, mpotekaromeit 0e3 HW3MEHEHHS 00BEMa PEAKIIMOHHOMW MaccChl, MPU HaydaJbHOU
KOHLIEHTpauuu ucxogHoro BemiectBa Cy o= 1,4 I(MOJ'IB/MS, MPU CTETIEHU MPEBPALICHUS Xp =
0,76 ot paBHOBECHOM, OPSAOK peakuu N=2. OOBEMHBII Pacxo] HCXOIHOTO BemecTBa Gy



4,9 m%u; koHCTaHTAa CKOpOCTH mpsiMoil peaximu K, = 2-10°m%/(kmomb-c); KoHCTaHTa
paBHOBecus Kp = 9; paBHOBecHas cTeneHb npeppaiieHus X,*=0,86.

2. CoctaBuTh MaTepHaIbHBIN OanaHc 00Xura Kojueaana, coaepsxariero 38 % cepsl u
2 % Bnaru. Konmentpamus SO, B cyxom obGxwuroBoMm raze - 9,4 %, SO; - 0,46%.
Conepsxanue cepsl B orapke - 2 %.

3. Ilpum wucciaenoBaHUM peaKUUH B3aUMOJICUCTBUSA TPUDECHWIMETHIXJIOpHUIA C
meranonioM  (CgHs)sCCI+CH3OH—(CgHs)sCOCH3+HCI B Ge3Bognom  OeHzone B
OpPUCYTCTBUM  THUpUAMHA 1npu  Temmeparype 25°C, HayalbHOHW  KOHIICHTpALUU
tpudenunmeruaxiopuaa 0,114 KMOJIb'M° M HAYaIbHOM KOHIIeHTparuu MeTtaHona 0,08
KMOJIb*M > OBIIH IOTyYCHBI CICAYIONIHE TaHHBIC:

Bpewms 1:10™, ¢ 1,004 | 1,038 | 2,502 | 2,549 | 2,657 | 6,85 8,58 9,01

KomnuectBO
tpudpenmmmerwixio | 0,0092 | 0,015 | 0,0136 | 0,0193 | 0,0213 | 0,0325 | 0,0343 | 0,0351
puna, KMOJTb M >

KoHTponbHBIE 3aaHUsl TPU BBITIOJIHCHUH KOHTPOJBHOW pPAOOTHI BBITTOHSIOTCS
WHIUBUyaJIbHO TI0O BapHWaHTaM, COOTBETCTBYIOIIMM IOCHenHerd mudpe mmdpa cTymeHTa
(Tabn. 1). BapuaHThl KOHTPOJIBHBIX 3aJaHUI:

BapuaHTbl KOHTPOJIBHBIX 3aaHUN

No Bapuanra 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20

Ne 3ananus 21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 30
41 42

1. OGuimne cBeAeHUSI O XUMUYECKUX PEAKTOPAX.

2. Knaccudukanus XMMHYECKUX PEaKTOPOB MO0 OpraHU3alluy Mpoliecca B ammapare.

3. Knaccudukanus XUMHUYECKUX PEAKTOPOB IO TEIUIOBOMY PEKUMY

4. Knaccugukanus XMMHYECKUX PEaKTOPOB MO PEXKUMY JABH)KEHUSI KOMIIOHEHTOB

5. OcHOBHBbIE TpeOOBaHUs, TPEABABISIEMbIE K POMBIIIJIEHHBIM PEAKTOPaM

6. [IpuHIIMD AEHUCTBHS peakTopa UACANIBHOTO CMEIICHHS IEPUOINIECKOTO JEHCTBUS.

7. IlpuHUMO AEHCTBUA PEAKTOPA UICAUTBHOTO CMEIICHUSI HENPEPBHIBHOTO JIEUCTBUSI.

8. [IprHIMI IEUCTBUS pEAKTOPA UACAITBHOTO BEITECHEHUS HETPEPBIBHOTO IEUCTBUS.

9. PeakTophl MOJTYHENPEPBIBHOTO JIEHCTBHUS.

10. Kackan peakTopoB UJ1€aJIbHOTO CMENIECHUS

11. CpaBHEHHE PEaKTOPOB PA3IMYHBIX TUIIOB.

12. MarepuaibHblii 0aaHC XUMHUYECKUX PEaKTOPOB

13. MaremaTnueckoe MOAETUPOBAHNE XUMUYECKUX PEAKTOPOB.

14. Knaccudukanus XMMHYECKUX PEAKTOPOB U UX MAaTEMaTUYECKUX MojieTel

15. AHamu3 mnpoueccoB B XMMHMYECKHX PEAKTOpax: YCJIOBHUSA IpOLECcca, CBOMCTBA
COCTABJISIFOLIMX ITPOLIECCa U IMOKA3aTENH MPOLECCa B XMMUYECKUX PEAKTOpax

16. Ananu3 mpoIecCcoB B XUMUYECKUX PEAKTOPAX: OCOOEHHOCTH MPOIEcca U peKuMa



17. Knaccudukaiusi peakTopoB ¢ Pa3IMYHbIM TEIIOBBIM PEXKHUMOM.

18. TlomuTpOonMYECKU PEKUM.

19. M30TepMUYECKUi PEKUM.

20. AnnabaTHYeCKU PEKUM.

21. YpaBHEHUE TEIUIOBOIO OanaHca.

22. YcnoBus NOAAEpKaHus YCTOMUMBOIO peXuMa paboThl PEaKTOPOB.

23. [TapameTpuueckasi 4yBCTBUTEIIBHOCTb.

24. Bp1bop TUIa peakTopa ¢ y4EeTOM TEIIOBOTO PEKUMA.

25. Co31aHre ONTUMAIIBHOTO TEMJIOBOTO PEXKUMa B PEAKTOPE.

26. EMKOCTHBIE TMEpUOAUYECKHE allllapaTbl: PEAKTOpPbI, HCIOIb3yEMbIEC IS
OpraHUYECKOr0 CUHTE3A.

2’7. EMKOCTHBIE annapaThl: peaKkTop, UCIOJIb3yEMBbIN B IIPOU3BOJICTBE KPACOK.

28. EMKOCTHBIE anmapaThl: peaKkTOpPbl, UCIIOIb3YEMbIE B IPOU3BOACTBE IOJIUMEPOB.

29. EMKOCTHBIE amnIapaThl: PEaKTOPhl, HCIIOJIb3YEMBIE B IIPOU3BOJICTBE OPTaHUYECKOTO
CUHTE3A.

30. TpyGuarble anmapaTsl: peakTop, UCIIOJIb3YEMBbII B IPOU3BOICTBE 3-XJIOPOIIPEHA.

31. TpyOuaTele ammapaTbl: PpPEaKTOp, HCIOJIB3YEMbI B TNPOU3BOJACTBE COJISHOU
KHCJIOTBI.

32. TpyOuatble annapartbl: peakTop, UCIOJIb3YEMbIN ISl MOTYYEHUsI KOKCOBOTO rasa.

33. Peaktopsl IJisi TETEPOTCHHBIX TMPOIECCOB C TBEpAOM (a3oii: peaxTop,
MCIIOJIb3YEMBIN [T OYMCTKH MPUPOAHOTO T'a3a OT CEPOCOAEPKALINX COCTUHEHUM.

34 PeakTopbl IS TETEPOTEHHBIX MPOIECCOB C TBEpAOW ¢a3oi: peakTop,
UCITOJIB3YEMBIN JIUIs1 KUCJIOTHOIO PA3JIOKEHMS anaTUTa.

35. PeakTop [1Jis T€TEPOTreHHBIX MPOIIECCOB B TICEBI00KMKEHHOM CJIOE.

36. PeakTopbl Uil Ta30)KMAKOCTHBIX T'€TEPOr€HHBIX IPOLIECCOB: IMPSMOTOYHOE
JIBUYKEHUE CIUIOLUIHBIX TOTOKOB ra3a U *KUIKOCTH.

37. PeakTopsl Il Ta30KUIAKOCTHBIX TE€TEPOrEHHBIX MPOLECCOB: MPOTHBOTOYHOE
JIBUYKEHUE CIUIOLUIHBIX TOTOKOB ra3a U *KUIKOCTH.

38. PeakTtopbl mysi Ta30kKUIKOCTHBIX TE€TEPOTCHHBIX MPOLECCOB: HACAAOYHbBIC
PEaKTOPBL.

39. PeakTopbl 17151 ra30°KUIKOCTHBIX T€TEPOTrEeHHBIX MPOoIeccoB: OapOoTaxk ra3a yepes
KUIKOCTb.

40. PeakTopsl [J1 reTepOre€HHO-KaTaTUTUYECKUX MPOILECCOB.

41. OmnpenenuTb 00bEM peakTOpa UIACATBHOIO CMEIICHUS JJI1  TOJy4YeHUs
MAaKCHMAJIBHOTO KOJInYecTBa npoaykra R mo peakumn A — R — S, a takxke onpenenutsb
CEJIEKTUBHOCTh M NPOU3BOJAUTENBLHOCTh MO MpoaykTy R. OOBEMHBIN pacxoll MCXOIHOTO
BemectBa GV = 17 m3/4; koHcTaHTa cKOpocTH peakiui k1 = 4mun-1 u k2 = 1,5mun-1;
HavajgbHas KOHIEHTpalus ucxoaaoro pemectsa CA,0= 4,8=7 Mob/1.

42. Ilpum wuccnenoBaHUM pPEAaKIMHM B3aWMOACUCTBUA TPUDEHUIMETUIXIIOpUAA C
METaHOJIOM



TecTOoBbBIE 3a1aHUSA:
1. Yemy paBeH MopsAI0K N peakiyu, MPOTEKAIOIIEH B peaKTOpax UI€aIbHOTO
CMEIIIEHHUS HEMPEPHIBHOTO U WJI€AIbHOTO BHITECHEHHSI, BKIIFOUCHHBIX MMapajlieNIbHO, €CIIH MPH
OJIMHAKOBBIX UX 00bEMax Harpy3KH COOTHOCSTCS KaK

X

A ?
(I-xp)-In(1-xp)
Dn=1;
2)n =0;
3)IaHHBIX HEJOCTATOYHO;
4)n =0,5;
5)n=2

2. B xakux ciyyasix onpaBJaHO MPOBEACHUE PEeaKIMU NpU U30bITKE OAHOTO U3
KOMIIOHEHTOB?

1)ecnn peakiusi oOpaThMas, OJUH M3 KOMIIOHEHTOB (Oosiee ACmIEBBIA WM Ooee
JOCTYNHBIN) Oepercss B U30bITKE JJIS MOBBIIIEHUSI CTEIIEHU NpeBpalleHus Apyroro (6osee
IIEHHOT'0) KOMITOHEHTA;

2)U30BITOK OJHOTO W3 KOMIIOHGHTOB HE OIpaBlIaH, TaK KaK JUIsl HAWIy4IIero
MPOTEKAaHUS PEAKIINH HEOOX0IUMO OpaTh KOMIIOHEHTHI B CTEXHOMETPHUYECKHIX KOJIMYECTBAX;

3)u30BITOK OHOTO M3 KOMIIOHGHTOB YMECTEH B Clly4yae, KOrja JAPYroi KOMIIOHEHT
SJTIOBUT WJIM KOTJIa IPOYKThI PEAKIIMU MOBBIIIIEHHO TOKCUYHBI,

4)korjga OAWH M3 KOMIIOHCHTOB TOKCHYCH WIJIM KOTJa MPOAYKThI PEAKIIUH SIOBUTHI,
peareHThbl cieyeT OpaTh CTPOro B CTEXUOMETPUUYECKUX KOJTMUECTBAX.

3. UeMy paBeH NOPSAAOK N peakinu, TPOTEKAIOIIEH B peakTOpax MIeaabHOro
CMEIICHHUS HEMPEPHIBHOTO U HI€aTHHOTO BEITECHEHUS, COSTUHEHHBIX TMapalljieIbHO, €CIH
OJIMHAKOBBI 00bEMBI PEaKTOPOB, 00BEMHBIE CKOPOCTH MOTOKA B HUX M JOCTUTAeMbIe
CTEIICHH MPEBPALLECHUS ?

Dn=1;

2)n =0;

3)JaHHBIX HEJOCTATOYHO;
4)n =0,5;

5)n=2

4. DK30TepMUYECKas peakiiys OCYIIECTBICHA B a/I1a0aTHYECKOM PEKHUME B B IBYX
peakTopax — C HEMOJABUKHBIM U C MCEBA00KIKEHHBIM CJIOEM KaTalu3aTopa, — J10
JOCTHKEHUS OJIMHAKOBOM CTEIIEHU MpeBpalieHus. TeMmnepaTypa Ha BXOJE B CJIOU
KaTajgu3aTopa — oinHaKkoBas. KakoBbI TemMIiepaTyphbl Ha BBIXOJIE U3 CJIOSl B 000MX Cirydasix?

1)B HEMOABUKHOM CJIOC BHIIIIC,

2)B HETIOABMIKHOM CJIO€ HUXKCE,

3)Temreparypbl OJIMHAKOBBI,

4)B TICEB/I00KI>KEHHOM CJIO€ BIIIIE.

5. C kako# 1enblo OCYHIECTBISIOT TEOPETHUECKYIO ONTUMH3AIUIO MPOIIecca:

1)1t BBIOOpA HAMITY4IIIEro BBOJIA pEareHTa B PEaKTop;



2) s 3¢ (HeKTUBHOIO OTBOJIA TEILIa U3 30HBI PEAKIIHUH;

3)s OopraHu3alK IMpolecca B PeakTope, 4ToObl MaKCHMAIbHO MPUOIM3UTHCS K
ONTUMAILHOMY TEMIIEPATYPHOMY PEKUMY;

4)9TOOBI CMECTUTH PABHOBECHUE PCAKIIHH;

5)4TOOBI ONIpPEACTUTH HEOOXOAMMBIN H30BITOK pearcHTa.

6. Kakue u3 mpuBEIEHHBIX YPaBHEHUN MOXHO HCITOJIB30BATh JJISI pacueTa BPEMCHH

MpeObIBaHMSI PEAreHTOB B PEAKTOPE HCATHHOTO BBITECHEHHWS TPH TMPOBEACHUM PEaKIIUU
nepBoro nopsigka A—R?

Can X 1 1 c .
1) 1= R0ZA - 4) t=-—In(1-x,),; 7) 1=l 2% ;
k k k Ca
X Cag XA . 1 1 .
2) ’C=CA0 JA dXA ; 5) T:%l 8) T:;ml ]
-W —A - Xa
0 A
X c
Xa 6) - —A —; A de
3) T=¢ jdXA' k(L-xa) 9) |
A0 ) W A
o Kca C o0

7. Kakumn YPaBHCHUAMHU MOKHO ITIOJIB30BATHCA I paCcdCTa BPCMCHU Hpe6BIBaHI/IH

PEareHToOB B PEAKTOPE UICATIbHOTO CUEIIEHUSI HEIIPEPHIBHOM TP MPOBEICHUN HEOOpaTUMOI
peakuuu BToporo nopsiaka A + B=R + S?

X X c X .
1) ) A dx, . 4) o A 7) g= A0A
T—CAO J‘ ) 2 - W
o keacg ke 5 B
Cao Xa 5) .- Cao¥a . 8) .- BB
2) .- Sm¥a. e w
kcacCp -Wp B
X .
3) . _Ceo¥e [ 6) 1= —4A
kcacCg k(- xa)

8. 3MeHeHne KOHIEHTpAIMK UCXOHOTO peareHTa ¢ Bo BpeMeHu t 1 mo o0beMy v B
pEaKTOpe UJICATTbHOTO BBITECHEHUS UMEET BU/L:

¢ c ¢ c
~ : ' t=0 x v =0
0% 4 / G £
f.i u¥y
?2 ...\-’2
> - Ly -
1};9 Vp
1 2 3 4

9. B u30TepMHUUYECKOM pPEAKTOpPE UJI€aTLHOTO CMEIICHHS] HENPEPHIBHOM MPOBOAUTCS
peakuus nepBoro nopsiaka A — R. Kakue u3 npuBeneHHbIX ypaBHEHUI IPUTOIHBI B 3TOM
cllydae JUIsl pacyeTa BpeMeHU NpeObIBaHuUS peareéHTOB?

. X

1), - Sa0 XA - 4), - *a - Adx, .
) W, ) k@ -xa) 7)c=cn | o

0 A

XA c - X
dx _ A0 "7A -

2)v=cp | 2 5): = Kk 8 A dxa
o Wa )TZCAO [ 5 !

6)‘5 Cpo —Ca . 0 kCa

- 1



3)1:M; 9)r=—£ln(1—xA).
k-cp k

10. Kakue U3 mpuBEICHHBIX YPaBHCHU MTPUTOHBI JIJIS1 pacueTa BpeMEHU ITPeObIBAHUS
B M30TEPMUYECKOM PEAKTOPE UICATHHOTO BRITCCHEHHSI IPU MTPOBEICHUH HEOOPATUMON
peaxiuu BToporo nopsaka A + B =R + S (pearenTts! A u B B34THI B CTEXHOMETPHUECKOM
COOTHOIIICHHH ).

1)T:m)_~xA; 4)_M; 7)o B dxg .
k-cp -Cp W, ~ “BO I _WB’
0
XA X
dxp . dxg . X
2) T=Cpg J' S 5) T=Cg, J' 5 8) e J’_A‘ dxa
. . - )
0o k-cp 0o k-Cg A0 0 -Wp
1 c
1( 1 1 6) - | JA0_-
R Lot
k c 9) t=-ZIh(1-x4).
k CA CAO A ) K ( A)

11. Kakyro 3aBUCUMOCTb HaJ0 IOCTPOUTD AJI1 HAXO0XK/IECHNS BPEMEHH peakLuu B
peaxkTope U1eaJbHOrO BHITECHEHUS U PEAKTOPE UJ1€aIbHOIO CMEIIEHHS HEMTPEPHIBHOM
rpaguueckum cnocooom?

1) VT/ = f(ca); 3) _WA:f(XA); 5) \:/ = fxa)s
A 4) xp=f(-Wu); A
2) -wp = flea); 6) xa = fca)

12. Kakue U3 mpeAcTaBIEHHBIX YPAaBHEHUH UCIIONB3YIOTCSA B PA3TUYHBIX CIydasx Kak
MaTeMaTU4YeCKask MOJEIb MPOLEcca B U30TEPMUYECKOM PEAKTOPE UACATBHOTO BHITECHEHUS ?

1) C=Cr0 _\y - 4) dXa _ Wa 6) - —A
A P
T T C A0 —VVA
dea npu 7=0 x,=0; Ca
2) SN P A=Y, ) oo | dca
dz dcp
-0 — . 5) u =W, Cap A
IIPH T=Y CA = Cap;, dl
XA dxp . HpI/IIZO Ca = Cpo0,
3) T:CAO ‘[ y
0 ke a

13. Kakue u3 npuBeeHHBIX YPaBHEHHI IPUTOIHBI 1711 pacyeTa BpeMEHU MpeObIBaHUS
B U30TEPMUYECKOM PEAKTOPE UICATBHOTO BBITECHEHHS IIPU POBEACHUU ITPOCTON
HeoOpaTuMoi peakuu Broporo nopsinka A + B =R + S?

Xg XA Can - Xa .
dxg . dx, . 5 _ A0 " 7A
1) ’E:CBO J ) 2 y 3) ‘E:CAO J ) ) y )'E _WA ]
0 KCg 0 KCp
o
XA X dXB
2) t-cp | D ; 4) TS A, f— 6) < =car | ke pc
o keacp kcacCpg 0o "TATB

14. KakuMu ypaBHEHUSIMH MOKHO TOJB30BAThCS AJISl pacueTa BPEMEHHU PEaKIuu B
M30TEPMUYECKOM PEAKTOpPE HWCATBHOTO CMEIICHUS HEMPEPHIBHOM TMPH MPOBEICHUH
HeoOpaTuMol peakiuu BToporo nopsiaka A+ B =R + S?



X X

1) .- B0 X8 - B dxg . A dx, .
) kcacCpg ’ 4) T=Cp | 5 ! 7) T=Cp | )

o kcg o Keacp

2) - Sa0 XA -

Cgp X CAp X
W, 5) ;= -B0°B - 8) r= —A0TA -
ke 2 2
Cgp Kc 5
3) keopy = — A
! 1
(1-x, )2 6) RPN 9) t=-=h@-x,).
klca Cpg k

15. V3 npuBeACHHBIX 3aBUCUMOCTEN HalIUTE BCE YPABHEHUS, KOTOPBIE B PA3JIMYHBIX
CJIly4asiX MCIOJIb3YIOTCS B Ka4€CTBE MAaTEMAaTUYECKOI0 OIIMCAHUs IIPOLIecca B
M30TEPMUYECKOM PEAKTOPE UICATBHOIO CMEIIEHUS HEPEPHIBHOM

1) dCA :WA; 4) i:—WA; 7) ‘C=—lln(1—xA);
dr T K
2) r:ilncﬂ; 5) T:CAO'XA; 8) r:CAOXA;
k €A -Wa ke A
_ %A " Ca0 ., 6) - _ %A - 9) .. XA
3) = W, [ ) < k(17xA)’ ) ke —

TecToBbIC 3aJaHUS K 3a4eTYy:
BapuanTt Nel

1. Pexxum paboThl peakTopa Ha3bIBAIOT CTAIIMOHAPHBIM,

a) ecli MPOTEKaHWE XHMUYECKOW peaklUuu B IPOU3BOJIBHO BBIOPAHHON TOUKe
XapaKTEepU3yeTCsd pPa3HbIMA 3HAYEHUSAMHU KOHLEHTpALMII PpEarecHTOB WM MPOAYKTOB,
TEMIIEpaTyphl, CKOPOCTHU U APYTUX NAapaMETPOB Ipoliecca B JII0OOH MOMEHT BPEMEHU;

0) eciM MNpPOTEKAaHWE XHUMHYECKOW pEeakIMu B MPOU3BOJIBHO BBIOPAHHOW TOYKE
XapaKTepU3yeTCsl OAMHAKOBBIMU 3HAYEHHUSIMU KOHIIEHTPALMM pEeareHTOB WU NPOAYKTOB,
TEMIIEPaTyphl, CKOPOCTH U APYTUX MapaMeTpoB Mpoliecca B 00beMe anmnapara,

B) €CIM MPOTEKAHWE XUMHYECKON peakuuu B MPOU3BOJIBHO BBIOPAHHON TOUKE
XapaKTEepU3yeTCs OJIMHAKOBBIMM 3HAUECHHMSIMU KOHIIEHTPAlMii pPEareéHTOB WM MPOIYKTOB,
TEeMIIEpaTyphl, CKOPOCTU U JAPYTUX MMapaMeTPOB Mpoliecca B 1000 MOMEHT BpEMEHH,

I) €cClIM NPOTEeKaHWEe XHWMHUYECKOM pEeaklUu B MPOU3BOIBHO BBIOPAHHOW TOUKE
XapaKTepU3yeTCsl pa3HbIMU 3HAYEHUSIMH KOHLEHTpPAlUMWd pEareHToB WM MPOIYKTOB,
TEeMIIepaTypbl, CKOPOCTHU U JAPYTUX NapaMeTpoB Ipoliecca B 00beMe anmnapara.

Bapuant Ne2

1. B xakux peakropax (MAeadbHOTO JEWCTBUSI) BCE PEAareHThl BBOIAT JO Hauyaja
pEaKIMH, a BCE MPOIYKTHI BBIBOAAT U3 HETO TOJIBKO [0 OKOHYAHMH Iporecca’?

a) PUC-H; 0) PUB-II;

B) PUC-IT; r) PUB.

Bapuant Nel

2. [evictBurenbHoe Bpems npedbiBanus yactull B PUC-H siBnsiercs BennuuHoM

a) HECTy4YaitHOM BEJTMYMHOM, 0) MUHUMAJILHOW BEJIMYMHOM;

B) MAaKCUMaJIbHOM BEJIMYMHOW;  T) CIy4ailHOM.

Bapuant Ne2



2. Kak B PUC-H Bo Bcex TOoukax peaklMOHHOTO OObeMa MEHSIIOTCS IMapaMeTphl,
XapaKTepu3ylollye npoiecc (KOHIEHTPALUsSI pPEeareéHTOB, CTENEeHb MPEBPAILCHUS, CKOPOCTb
peakiuu, TeMieparypa u zip.)?

a) BIPABHUBAIOTCS TTOCTEIIEHHO; 0) MTHOBEHHO BBIPABHUBAIOTCS;
B) YMEHBIIAIOTCS; T') YBEJIMUYHUBAIOTCS.
BapuanTt Nel

3. Kak Ha3wiBaeTcs peakTop (MACaIbHOTO ACHCTBUS), KOTOPBIA MPEICTaBIsET COOO0M
JUTMHHBIN KaHaJl, Yepe3 KOTOPBIN peaklIMOHHAs! CMECh ABUKETCS B TIOPIIHEBOM PEKHUME
a) PUC-H; 0) PUB-II;
B) PUC-II; r) PVB.
Bapuant Ne2
3. B kaxnpiii ganHelii MoMmeHT BpemeHu B PUC-II mapamerpsl (KOHUEHTparus
pEeareHToB, MPOAYKTOB, CKOPOCTh PEAKIIMH U T.JI.) B 00bEME peakropa
a) pa3JIM4HbIC; 0) OIMHAKOBEIE;
B) YBEJIMYUBAIOTCS; T') CHAuaJla yMEHBIIIAIOTCS, 3aT€M YBEJIMUYUBAIOTCS.
BapuanTt Nel
4. EMKOCTHBIE amnmaparbl C TEpeMENIMBAaHUEM MEXaHUYECKOM MEIIaJKONH WU
HUAPKYISIIIUOHHBIM HACOCOM, Ha3bIBAIOTCSA
a) peaKkToOpbl BHITCCHEHUS; 0) annabaTuyeCcKue peaKTophl;
B) PEaKTOPhI HEMPEPHIBHOTO JIEUCTBUSA;  T') PEAKTOPHI CMEILICHHUS.
Bapuant Ne2
4. YeM nocTUTaeTCs MOHMXEHUE YHEPTETUUECKUX 3aTpaT?
a) MOBBILLIEHUEM THIPABIIMUECKOTO COMPOTURIICHUS PEAKTOPA U YIPOILIEHUEM KOHCTPYKIHH;
0) MOBBIIIEHUEM THIPABINYECKOTO COMPOTUBIICHUS PEAKTOPA,;
B) CHI)KEHHEM THIPABIMYECKOTO COMPOTUBRIIEHHS PEAKTOpa U YCIOKHEHUEM KOHCTPYKIHY,
I') CHIDKEHUEM TUIPABIMYECKOTO COMPOTUBIIEHUS PEAKTOPA U YIPOLIEHUEM KOHCTPYKIIWH.
BapuanTt Nel
5. Kakas npuyuHa OTKJIOHEHUS B PEAIBbHBIX PEAKTOpAX OT HACAIBHOTO PEXKHUMA
BbI3BaHA M3-32 KOH(UIYpaluU PEAKIIMOHHOIO MPOCTPAHCTBA OTCYTCTBHEM OJMHAKOBOU
JOCTYIHOCTH PEaKIIMOHHON CMECH K JIt000i TOUKU peakTopa?
a) 3aCTOMHBIC 30HBI,
0) NUPKYIASAIUOHHBIEC IOTOKH;
B) HEOJHOPOJHOCTh pacipeieIeHUs OTOKA,;
I') pacnpeiejieHue BpeMeH! NpeObIBaHUSI.
Bapuant Ne2
5. Pexxum paboThl peakTopa Ha3bIBAIOT HECTAIIMOHAPHBIM,
a) ecli B BBIOPAHHON TOYKE MPOUCXOMAT W3MEHEHHUS TMapamMeTpOB XHUMHUYECKOTO
nporecca no 00beMy peakTopa 1o ToMy WIH HHOMY 3aKOHY;
0) eciu B TPOW3BOJIBHO BBHIOPAHHOW TOYKE MPOUCXOMSIT HM3MEHEHHUs IapaMeTpoOB
XUMHYECKOTO MpoIecca BO BpEMEHH 110 TOMY UM UHOMY 3aKOHY;



B) €CIIM B MPOU3BOJIbBHO BBHIOPAHHOW TOYKE HE MPOMCXOASAT U3MEHEHHUs MapaMeTpoB
XUMHYECKOTO Mpo1ecca BO BpEMEHH 110 TOMY WM HHOMY 3aKOHY;
I) €Clii B MPOU3BOJILHO BHIOPAHHON TOYKE HE MPOUCXOAAT M3MEHEHHUs MapaMeTpoB
XMMHUYECKOTO IMpoIiecca Mo 00beMy peakTopa Mo TOMY UM HUHOMY 3aKOHY.
BapuanTt Nel
6. B Kakux peakTopax BCE€ OTAEJbHBIE CTaJHMH MPOIECCa XMMHUYECKOrO MPEBPAILCHHUS
BelllecTBa (MoJaya pearupyromux BEIIECTB, XHMHUYECKash peakius, BbIBOJ TOTOBOTO
POAYKTA) OCYIIECTBIISIIOTCS TapajlieIbHO, OJTHOBPEMEHHO?
a) B peaKTopax HeNpepbIBHOTO ACHCTBUS;
0) B peakTopax MepruoguIecKoro J1eHCTBUS;
B) B peakTopax MOJyHENPEPHIBHOTO (MTOIYIEPUOANUECKOTO) AEUCTBUS;
') B peakTopax UJeaJbHOr0 CMEIICHHUS.
Bapuant Ne2
6. TpyOuarbie anmapaThl, IMEIOIIHME BU YUTHHEHHOTO KaHaIa Ha3bIBAIOTCS
a) peaKkToOpbl BHITCCHEHUS; 0) annabaTuyecKue peaKTophl;
B) PEAKTOPBI HEMPEPHIBHOTO JIEUCTBUSA;  T') PEAKTOPHI CMEILICHHUS.
BapuanTt Nel
7. B paszasie MomeHThl BpeMeHu B PUC-II ycioBusi (KOHIEHTpalusi peareHTOB,
MPOAYKTOB, CKOPOCTh PEAKLIMH U T.1.)

a) pa3JIM4HbIC; 0) OIMHAKOBEIE;
B) YBEIIMUNBAIOTCS, ') CHaYaJIa YMEHBIIIAIOTCS, 3aTEM YBEITHYUBAIOTCSI.
BapuanTt Ne2

7. B Kakux peaktopax Bce OT/IeIbHbIE CTaJUM POTEKAOT MOCIIEN0BATENbHO, B pa3HOE BpeMsl
a) B peaKkTopax HEMpephIBHOTO IEUCTBUS;
0) B peakTopax MepuoaNIECCKOTO JICHCTBHUS,
B) B PEaKTOpax MOJYHENPEPHIBHOTO (MOIYIEPHUOANYECKOTO) AEUCTBUS;
I') B p€akTopax UJeaabHOro CMEIICHHUS.
BapuanTt Nel
8. Peaktopbl, B KOTOpBIX TEIJIOBOW 3(P(PEKT XUMHUUECKOW pEaKUHH YaCTUYHO
KOMITEHCUPYETCSI TEIIOOOMEHOM C OKpyXarouleil cpenoil, a 4acTUYHO pacxoJyercs Ha
BHYTPEHHUHN TEIJIO0OMEH, Ha3bIBAIOTCS
a) agnabaTHYeCKUMH peakTOpaMu;
0) peakTopamMu ¢ IPOMEXKYTOUHBIM TETIOBBIM PEKUMOM;
B) U30TEPMUUECKUMU PEAKTOPAMH;
I') pEaKTOpaMH CMEILICHHUS.
Bapuant Ne2
8. Kakass mpuuynHa OTKJIOHEHHS B PEAIBHBIX PEAKTOPax OT HJACAIBHOIO PEKMMa
BbI3BaHA HEPABHOMEPHOCTBIO BXOJ]a PEAKLIMOHHOW CMECH B PEAKTOP?
a) 3aCTOMHBIE 30HBI;
0) HUPKYJISALUOHHbBIE TTOTOKH;
B) HEOJJHOPOJHOCTh pacipeieJICHUs! MOTOKa,;



I') pacrpeseraeHue BpeMeHH IpeObIBaHMS.
Bapuant Nel

9. BriGepute OTBET Ha BONPOC: KaKWe TPEOOBAHUS MPEIBSABISIOTCS K XUMUYECKUM
peakropam?

a) MaKCHUMaJlbHas TPOW3BOAUTEIILHOCTh M HMHTEHCUBHOCTH PAa0OTHI, BBICOKUN BBIXOI
NPOYKTa U HauOOJbIIas CENEKTUBHOCTH MPOIlecca, MaKCUMaJIbHbIE SJHEPTeTHYECKUE 3aTpaThl Ha
MepeMeIIMBaHNE W TPAHCIIOPTUPOBKY MaTEpPUATIOB Yepe3 PeakTop, Jerkas YHpaBlsieMOCTh U
0e30MacHOCTh pabOoThl, HU3KAask CTOMMOCTb U3TOTOBJICHHUS PEAKTOpa U €T0 PEMOHTA;

0) MakcHMaybHas MPOM3BOIUTEILHOCTh W WHTEHCUBHOCTH PAaOOTHI, BBICOKHI BBIXOJI
NPOIyKTa M HAUOOJbIIAsl CEJIEKTUBHOCTD MPOIIECCa, MUHUMAIIbHBIE YHEPTETHUECKUE 3aTPaThl
Ha TMepeMeIlMBaHUe U TPAHCIOPTUPOBKY MaTepHAJIOB Yepe3 PEaKTop, JETKasi ypaBiIsieMOCTh U
6e30macHOCTh paboThI, BBICOKAsi CTOUMOCTh M3TOTOBJICHUS PEAKTOpa U €r0 PEMOHTA,;

B) MaKCHMaJIbHasl MPOW3BOIUTEILHOCTh WU MHTEHCHBHOCTH PA0OTBI, BBHICOKHHA BBIXOT
MPOAYKTa W HAHOOJbINAs CEIEKTUBHOCTh MPOIECCa, MUHUMAIIbHBIC SHEPTETUYECKHUE 3aTpaThl
Ha TMepEeMEIINBaHNE U TPAHCTIOPTUPOBKY MaTepuajioB Yepe3 peakTop, JerKasl yIpaBisieMOCTb U
0e30macHOCTh pabOThI, HU3Kask CTOMMOCTb U3TOTOBIICHUS PEAKTOPA U €T0 PEMOHTA,;

I') MakCHUMaJibHasi MPOU3BOAUTEIBHOCTh U MHTEHCUBHOCTH PaOOThI, BHICOKUN BBIXOJ
MpOJAyKTa W HauOONIbIIasi CEJIEKTUBHOCTh IMIpollecca, MHUHUMAIBHBIE SHEPreTUYECKUE
3aTpaThl Ha TEpPEMEIINBAaHWE W TPAHCIOPTUPOBKY MaTepUajoB UYEpe3 peakTop, Jerkas
YIPaBISIEMOCTh U O€30MMaCHOCTh PaldOTHI.

Bapuant Ne2

9. PeakTopbl, B KOTOPHIX OTCYTCTBYET TEIUIOOOMEH C OKpYXKalolllel Cpenou,
Ha3bIBAIOTCS

a) anabaTHUYeCKUMHU PEaKTOPaAMU;

0) peakTopaMu ¢ MPOMEKYTOYHBIM TETIJIOBBIM PEKUMOM;

B) U30TEPMHUUCCKUMHU PEAKTOPAMH;

') pEaKTOpPAMH CMEILICHHUS.

BapuanTt Nel
10. I;1s1 KakuX MpoLeCCOB MPeIHa3HAYEH, PEaKTop, U300paKEHHBIN Ha PUCYHKE?

T
a) peaKTopbl JJisl TOMOTE€HHBIX MTPOLIECCOB;
0) peakTophI A1 TeTEPOTCHHBIX IIPOIIECCOB ¢ TBEPIOH (ha30ii;
B) PEAKTOPHI JIs ra30-KUJIKOCTHBIX T€TePOTCHHBIX MTPOIIECCOB;
I') PEaKTOPHI JJIsl TE€TEPOTCHHO-KAaTaTUTHIECKUX MPOIIECCOB.
Bapuant Ne2
10. I;1s1 KakuX MpOLeCCOB MPeIHa3HaYeH, PEaKTOP, U300paKeHHBIA Ha pUCYHKE?



ﬁlu
a) peaKkTopbl AJI1 TOMOT€HHBIX MPOIIECCOB,;
0) peakTopbl AJIsi TETEPOTeHHBIX MPOLIECCOB C TBEPAOH (a3oii;
B) PEAKTOPBbI JIJIs Ta30-)KUIKOCTHBIX T€TEPOTEHHBIX ITPOLIECCOB;
I') PEaKTOPBI AJIsl TETEPOre€HHO-KAaTAIMTHYECKUX MTPOLIECCOB.

HIkaabl oneHKH 00pa30BaTEJIbHBIX J0CTHKEHU I
IIIkana oleHKH BXOJAHOT0 KOHTPOJIA:
3aureHo: 3ajaHNE BBINOJHEHO BEPHO, CIAHO B YCTAHOBJICHHBIE CPOKU
He 3auTeHo: 3aaHre HE BBINOJHEHO, BBIIOIHEHO € OMIMOKAMH, KOTOpbIE TpeOyeTcs
WCIIPAaBUTh, WM CAAHO MOCJI€ YCTAHOBIEHHOTO CpOKa
Ikana oneHkH, 3a1a4, TECTa, KOHTPOJbLHOM PadOTHI (B IIPOIEHTAX):

ITpoueHTHI TpeboBaHusi K 3HAHUSAM
100-85 OTBeThl Ha MOCTaBJIEHHBIE BOIPOCHI IOJIHbIE, YETKHE U pa3BepHyThle. Pemienus 3anay
JIOTUYHBI, AOKA3aTCJIbHbI U ACMOHCTPUPYIOT aHAIIUTUYCCKUC U TBOPUCCKUC CHOCOOHOCTH
CTYJICHTA.
84-70 JlaroTcst moJsiHbIE OTBETHI Ha IOCTaBJIEHHbIE BOMpOChl. [lokazaHO yMeHue BBIIEHATH

MNPUIUHHO-CIICACTBCHHBLIC CBs3H. HpI/I pemieHun 3aaa4 AJONYHICHbI HC3HAYUTCIIbHBIC
OH_II/I6KI/I, HCITPABJICHHBIC C TIOMOMIIBIO «HABOJAIINX>» BOIIPOCOB MPCTIOAABATCIIA.

69-60 OTBeTHI Ha BOMIPOCKHI U PEIICHUS MOCTABICHHBIX 3a/1a4 HEJOCTATOYHO MOJIHEIC. JIoruka n
MIOCJICIOBATEIbHOCTh B PEIICHUHU 3a/1ad MMEIOT HApYIICHUs. B OTBETax OTCYTCTBYIOT
BBIBOJIbI.

OLEeHKY 6 6aniax BBICUUTHIBAIOTCS MMyTEM MPOU3BEACHUS BEIIMUYUHBI BHICTABICHHOTO
MIPOIIEHTA JIJI KOHKPETHOI'O BUJA TEKYILETO KOHTPOJISI HA MPEIBAPUTENIBHO BBIICIICHHOE JIJIsI
HEro KOJMYEeCTBO 0asuioB (B Mpejieiax pasjena).

OlieHrMBaHUE CTYJEHTa Ha 3a4yeTe ¢ OIEHKOW 10 JUCIUINIMHE «XHUMHUYECKUE

PCAKTOPLBID»:
Bannbl
(utoroBoit OcBoenne
. . . TpeGoBanus kK 3HAHUAM
PEUTHHTOBOM | KOMIETEeHIM A
OLIEHKH)
100-85 [IponBunyThIii | OTBETHI Ha TIOCTaBJICHHBIE BOMPOCHI TOJHBIC, YETKUE W
YpOBEHBb pa3BepHyThle. PemieHus 3agad  JOTUYHBI, JOKAa3aTENbHBI U
JEMOHCTPUPYIOT aHAJIWTHYECKAE ¢ TBOPYECKUE CIIOCOOHOCTH
CTYJICHTA.
84-70 Cpennuit JlaroTcs moJiHBIE OTBETHI Ha MOCTaBJI€HHbIE Bompochl. [lokazaHo
YpOBEHB YMEHHE BBIICIATh MPUUNHHO-CIEACTBEHHbIE CBsI3U. [Ipu perieHun
3aja4 JIONYIIEHBl HE3HAYNUTEIbHBIC OIIMOKH, WCIPABJICHHBIE C
MTOMOIIBIO «HABOJSIIIKX» BOIIPOCOB MPEIO1aBaTesl.
69-60 bazoBsrii OTBeTBl Ha BONPOCHI ¥  pEIIeHUS TIOCTAaBICHHBIX  3ajad
YPOBEHBb HEJOCTAaTOYHO MoJHbIe. JIoTHKa 1 MoCIea0BaTeNhbHOCTh B PEIICHUU




| | | 3a/1a4 MMeEIOT HapylIeHus. B 0TBETaX OTCYTCTBYIOT BBIBOJIBL. |

CrynenT, nomyuusiimii MmeHee 60% 0T MakKCMMaJIBHOTO Oalijia 3a pa3aes JUCIUILTHHBI
VT TIPOMEKYTOYHYIO aTTECTAINIO, CYMTACTCS HEATTECTOBAHHBIM 110 JJAHHOW JUCIMILINHE.

HToroBas oleHKa BBICTaBJISICTCS ITyTEM IIepeBOia HAOPAHHBIX OAJIJIOB B COOTBETCTBHUH
CO CIIEAYIOICH TaOIuIICH:

O1reHKa 110 5-0aIbHOM MIKAJIE R AN S PRI [ Onuenka ECTS
DK3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouto» 75-84 C
70-74 D
3 — «yoosemeopumenbHoO» 65-69
Y P 60-64 E
2 — «Hey0081emeopUmMebHOY Memnee 60 F

YuebHO-MeTOAUYEeCKOe U HHPOPMAIITMOHHOE o0ecriedeHue Yy4eOHO TUCIUTIIUHbI
OcHoBHas nuTepaTypa
1. Kopsitiiea A.K., I[TerbkoB B.. Xumnueckue peaktopsl: BBenenue B Teopuio u
MpakTUKy : yueOHoe nocoodue. - CII0 : M3gaTensctBo «Jlanby, 2019. - 112 ¢. — Pexum
nocryma : https://e.lanbook.com/reader/book/113903/#109
2. Tlomos 0. B. Xumnueckue peaktopsl (Teopust XuMUYECKHX POIECCOB U
peakTopoB) : yuebHoe nmocobue. - Boarorpan : BoarI'TVY, 2015. - 240 c. — Pexum noctyna
: https://e.lanbook.com/reader/book/157211/#3
JononHuTenbHas TuTeparypa

3. bapanos JI.A. [Iporiecchl u anmapatbl XUMUYECKON TeXHOJOTUH : yueOHuk. - CII0 :
N3natenbcTBO «Jlanby, 2020. - 408 c.— Pexum JoCTyma:
https://e.lanbook.com/reader/book/130186/#4

4. 3yboa H.I'. Xumwnueckue peaktoppl / MeroA. yka3aHusi K BBITOJIHEHHUIO
npakTuyeckux padot 1, 2, 3. Anpobarus, 2020.

5. Kypuan «Tpyast BI'TY. Xumuss u TEXHOJOTHUS HEOPTaHMYECKUX BEUIECTBY». -
Pexum noctyna : https://e.lanbook.com/journal/2484

IIporpammHoe od0ecnieuenue u UHTepHeT-pecypcesl:
[Ipomecc peanmzanuu 00pa30BaTENbHONW MPOTrpaMMbl OOECIEUEH HEOO0XOIUMBIM
KOMILJIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOI0 00ECTICUEHHUS.

MartepuaJIbHO-TEXHHYECKOe obecnevyeHne y4eOHOH JUCIUIIIMHBI
JIeKUMOHHBIE  3aHATHS  HPOBOIATCA B CIEHMAIM3UPOBAHHBIX  AyIUTOPHSIX,
OCHALICHHBIX MYJIbTHUMEIUHHBIM 000pyAoBaHueM. [IpakTuueckue 3aHATHA MPOBOASTCS B
ATUX K€ AayJUTOpUSX C TOCEUIEHUEM JIaboOpaToOpHii, OCHAIIEHHBIX CTAHJIAPTHHIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOeKHBIX MPUOOPOB M YCTAHOBOK. MyJIbTUMETUNHBIN
KypC JIEKI[UH, BUACOPUIbMbI, MAKEThI U TUIAKATHI.
Y4eOHO-MeTOAMYECKHE PEKOMEHAAIUH JJIsl CTY/ICHTOB
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1. Ykazanus njs npociaymBaHust JICKIUH

[lepen HayajaoM 3aHATHN BHUMATEJIBHO O3HAKOMUTHCS C YYEOHBIM IIJITAHOM
MIPOBEACHUSA JIEKIIUNA U CIIMCKOM PEKOMEHIOBAHHOM JIUTEPATYPHI.

[lepen mocemeHrneM OYEpeIHOM JIEKIMA OCBEKHUTh B MaMSITA OCHOBHBIC KOHIICIILIUU
MPOWJICHHOTO paHee Marepuana. [loAroTOBUTH TIpH  HEOOXOAMMOCTH  BOTIPOCHI
npenoaaBarento. He Hamo omacaThes, 9TO BOMPOCH MOTYT OBITH IPOCTHIMHU.

Ha nexnun ocHOBHOE BHHMaHHE CIICAYET YACIATh HEe (HopMysiaM U MaTeMaTHUYECKAM
BBIKJIAJIKAM, & COJIEP>KAHUIO0 N3Yy4YaEMbIX BOIIPOCOB, OIPEICIIEHUSAM U IIOCTAHOBKAM 3a]1a4.

B mporecce u3ydeHHs JEKIIMOHHOTO Kypca HEOOXOIUMO IO BO3MOXKHOCTH YacTO
BO3BpaIaThCsd K OCHOBHBIM IIOHSTHSIM M METOJIaM peEIIeHUs 3aj1ad (37eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUM CTYJIEHTOB).

JKenaTenpHO MCIIONB30BAaTh KOHCIEKTHI JEKIUKA, B KOTOPBIX MCHOJIB3YETCS MPUHSTAS
npenojaBaresieM cCUcTeMa 0003HAUYCHUM.

Jlns Gosiee mOAPOOHOTO M3YyYEHUSI Kypca cieAyeT paboTaTh C PEKOMEH/I0BAaHHBIMHU
JIUTEPATYPHBIMU UCTOYHUKAMU U BHOBb MOSIBIISIFOIIIMMUCS UCTOYHUKAMM.

2. YKa3zaHus J14 y4acTHsl B IPaKTUYECKUX 3aHATHUSIX

Ilepen mnocemeHruEM NPAKTUYECKUX  3aHITHM YACHUTh TEMY M CaMOCTOSTEIBHO
W3YYUTh CBSI3aHHBIC C HEW MOHATHUSA U METOJIbI PEIICHUS 3a]1a4.

[lepen permieHueM 3ajady aKTUBHO Y4YacTBOBaTh B OOCYXKJICHHHM C IpenojaBaTeieM
OCHOBHBIX MOHSTHN, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3aHATHS.

B npouecce pemeHns 3aaa4 BECTH IUCKYCCHIO C IMPENOAABATEIIEM O NMPABUIBHOCTH
MIPUMEHECHUSI METOIOB UX PEIICHUS.

I[To BO3MOKHOCTH CaMOCTOSITEJIBHO JOBOJWTH PEIICHUE MNPEaraéMbIX 3aaad o
OKOHYATEJIbHOTO UTOrA.

B KoOHIIE TpakTHYECKOro 3aHATHS IPH HEOOXOJIWMOCTH BBISICHUTH Y MPETo1aBaTess
HESICHBIE BOMPOCHI.

OcHOBHBIE PE3yJIbTaThl BBHITIOTHEHUS PA0OOTHI HEOOXOAUMO pacreyararh.

3.YkazaHus 1151 BBITIOJTHEHHUS CAaMOCTOSTEIbHON paOOThI

[TomyuuTe y mnpenopaBaTens 3aJaHUE U CIHUCOK PEKOMEHJIOBAHHOW JIMTEPATYPHI.
N3yuenue TeopeTUIeCKUX BOMPOCOB CIEAYET MPOBOJAUTH 110 BO3MOXKHOCTH CaMOCTOSITEIIBHO,
HO TIPH 3aTPYAHEHUAX 00paIIaThCs K MPETo1aBaTeio.

IToaroToBUTH MUCHEMEHHBIN OTUET O IIPOJICTaHHOK padoTe.

[Ipu BeIMONTHEHNH (POHTAIBHBIX 3aJaHUN M0 YCMOTPEHHUIO TMperojaBarelis padora
MOXET OBITh OIlGHEHa 0e3 MHCHhMEHHOTO OT4YeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIC
BOIPOCHI, PU YCIIOBUM aKTUBHOM CaMOCTOSATEIBLHON pabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoanyeckue peKOMeHAAUN [JIsl IIpenoaaBaTeaen
1. Vkazanus 115 IpoBeACHUS JICKIIUI
Ha mepBoi#i BBOIHOM NEKIUH CAENaTh OOMINiT 0030p COAEpKaHUsS Kypca U OTMETHUTH
HOBBIE METOJbl W TMOAXOJbl K PELICHUIO 3a7ay, pacCMaTpUBAE€MbIX B KypcCe€, JOBECTH 0



CTYJIEHTOB TpeOoBaHus kadeapbl, OTBETUTh HA BOIPOCHI.

[Ipy moaroroBke K JEKIIMOHHBIM 3aHATUSIM HEOOXOJUMO MpOAyMaTh IUIaH €ro
IPOBEIECHUS, COJECPKAHUE BCTYIHTEIbHOM, OCHOBHOM M 3aKJIIOUHUTEIBHOW YacTU JIEKLWH,
O3HAKOMUTHCSI C HOBHHKAMHU Y4YEOHOW W METOJUYECKON JUTepaTyphl, MyOIMKaAIUIMU
MEPUOANYECKON TMeUaTh MO TEeME JICKIUOHHOTro 3aHsTus. [lepen H310KEHHEM TEKYIIEro
JIEKIIMOHHOTO MaTepHaia HalIOMHUTh 00 OCHOBHBIX MUTOTaX, JOCTUTHYTHIX HA TMPEIBITYIITNX
nekiusax. C 3TOH 1enpl0 3aJaTh HECKOJBKO BOIPOCOB ayJIUTOPUU U OCYIIECTBUTh
BBIOOPOUHBII KOHTPOJIb 3HAHUS CTY/ICHTOB.

B xoae NeKIMOHHOro 3aHATHSA MpernojaBaTelb JOHKEH Ha3BaTh TeMy, y4eOHbIe
BOITPOCHI, 03HAKOMUTH CTYAECHTOB C MEPEUYHEM OCHOBHOW M JOMNOJHUTEIBHOW JUTEPaATyphl
o TeMe 3aHATUA. PackphiBas cojepikaHue yuyeOHBIX BOMPOCOB, aKIIEHTUPOBATh BHHUMAaHHE
CTYyJICHTOB Ha OCHOBHBIX KATETOPHsIX, SBICHUSX U IIPoIeccax, OCOOEHHOCTSIX WX
MpOTEKaHUsl. PacKpbIBaTh CYIIHOCTh U COJIEPKAHUE PA3IMUYHBIX TOYEK 3PEHUS] U HAYYHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUN U MPOIECCOB.

Cnemyer aprymMeHTUPOBAHO OOOCHOBAaTh COOCTBEHHYIO IIO3UIIMIO IO CHOPHBIM
TEOPETUYECKUM BompocaM. [IpuBoauTh mpuMepbl. 3amaBaTh MO XOAYy HU3JIOKEHUA
JIEKIIMOHHOTO MaTepuaja PUTOPUYECKHE BOIMPOCHI M CaMOMY JaBaThb HAa HUX OTBET. JTO
CIIOCOOCTBYET AaKTHMBM3AIMU MBICIIUTEILHON JIESITEIIbHOCTU CTYJEHTOB, MOBBIIICHUIO HX
BHUMaHUSI M MHTEpPEca K MaTepually JIEKIHH, €€ cojepxkaHuto. lIpenomaBarens A0JKeH
PYKOBOJIUTH pPabOTOM CTYJEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuana,
MOAYEPKUBATH HEOOXOJUMOCTh OTPAKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUHN U3ydaeMoun
TeMbI, 0CO0O0 BBIJENSSA, KaTeroOpUalbHBIN anmapar. B 3akIiounuTEeNbHOW YacTH JIEKIIUU
HE00X0IMMO C(HOPMYIIMPOBATH OOITHE BHIBOABI IO TEME, PACKPBIBAIOIINE COJICPIKAHUE BCEX
BOIIPOCOB, MTOCTABJICHHBIX B JIEKIIUU. OOBSIBUTH TUIAH OYEPETHOTO MPAKTUYECKOTO 3aHATHUS,
JaTh KpPaTKUE PEKOMEHJALUM IO MOJArOTOBKE CTyA€HTOB. OmNpeneianuTs MECTO U BpeMs
KOHCYJIbTAIlMU CTYJICHTaM, MOKEJIABIINM BBICTYIIUTH C IOKJIaJlaMH U pedepaTamMu.

Ha mocnegneit nexkuuu yaenuTh BpeMs Il 0030pa HanboJiee BaXKHBIX MOJIOKEHUM,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus s IPOBEACHUS IPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MPAKTHUECKOTO 3aHSTHUA.

OOCyIuTh OCHOBHBIC TTOHSITHUS, CBA3aHHBIE C TEMOM MPAKTUYECKOTO 3aHITHS.

B mpormecce pelmieHust 3agay BECTHM AMCKYCCHUIO CO CTYJIEHTaMU O NPaBUIBHOCTU
MIPUMEHEHUSI TEOPETUUECKUX 3HAHUM.

OTmeuath CTyJICHTOB, HAaM0OJIee aKTUBHO YYaCTBYIOIIUX B PEIICHUM 337ad U JTUCKYCCHSIX.

B koHIIe MpakTUYECKOro 3aHATHS 33/1aTh ayTMTOPUN HECKOJILKO KOHTPOJIBHBIX BOIPOCOB.

3.YKka3aHus 1o KOHTPOJIIO CAMOCTOSITEIbHON paOOThI CTY/IEHTOB

[To ycMoTpenuto mpenoaBatens 3aJjaHue Ha CaMOCTOSATEIbHYI0 pab0Ty MOXKET OBIThH
WHUBUTyJIbHBIM WM (PPOHTATIBLHBIM.

[Tpu ucnonb30BaHNN MHANBUAYATBHBIX 33IaHUI TPEOOBATh OT CTYACHTA MUChMEHHBIH
OTYET O MPOJICTIAHHOM padoTe.

[Ipn mpuMeHeHUH (QPOHTAIBHBIX 3aJJaHU BECTH KOJUICKTUBHBIE OOCYXKICHHUS CO



CTyACHTAMM OCHOBHBIX TCOPCTHYCCKHUX IIOJIOKECHHUH.

C LCJIBbIO KOHTPOJIAA Kad€CTBa BBIIIOJHCHUSA CaMOCTOSITEIILHOM pa6OTI>I Tp€6OBaTB
HHIUBUAYAJIIBHBIC  OTYCTLI (I[OHYCTI/IMO BMCCTO IIMCBMCHHOI'O OTYCTAa IIPHUMCHIATH
HMHAWBUAYAJIBHBIC KOHTPOJIBHBIC BOHpOCBI).

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTelibHOM MPOTrpaMMbl MO HAIMPaBJICHHUIO MOJATOTOBKU
18.03.01 «XuMuueckasi TEXHOJIOTHSD.

Pabouyro mporpamMmmy cocTaBuI: TOIIEHT 3epHBILIKIHA A.A.

Penensenrt: nouent ['epacumona B.M.

[Iporpamma ono6pena Ha 3aceganun YMKH 18.03.01 «Xumudeckasi TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOMUecKo komuccun Yepnora H.M.



